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Some Ideas 


Six years ago, K&E introduced the very 
first polyester-base drafting film—a special- 
purpose medium featuring extreme dimen- 
sional stability. Experience with that film 
indicated that a definite need also existed 
for a general-purpose drafting film, if one 
could be perfected. About two and a half 
years ago we succeeded, introducing 
HERCULENE® Drafting Film —the first 
polyester-base medium for general draft- 
ing to meet professional standards. Many 
recognized its value immediately, stocked 
up on HERCULENE, arid have used it 
happily ever since. Others —a bit more 
“canny” about adopting a relatively un- 
tried medium — deferred decision, saying 
“see us in a year or so.” Still others — 
having tried one or more of the other films 
marketed immediately after HERCULENE 
—seemed permanently disenchanted with 
all film based media. What with the pas- 
sage of time and much favorable ado 
about drafting films in general, we rather 
think that those once stung may now have 
adopted a more congenial attitude —so we 
address ourselves solely: 


To fence-sitters everywhere... 
Just as we felt in 58, we feel today, that 
film has an important place in the drafting 
room. The only difference now is that ex- 
perience has proved it so. Since 1958, the 
number of HERCULENE users has grown 
by leaps and bounds. All, we’re happy to 
say, have found HERCULENE a wel- 
come, efficient, and much needed addition 
to their stock of drafting media. It is these 
HERCULENE users who have written the 
record. Their many and rigorous tests, 
their months of experience, their numerous 
successes and continuing satisfaction are 
convincing evidence that HERCULENE is 
all we said it would be. 


Why all the fuss about 
HERCULENE?... 
HERCULENE combines practically all 
the qualities of a perfect drafting medium. 
An excellent product when introduced, it’s 
even closer to perfection today. Working 
with major film users, K&E specialists have 
refined HERCULENE in many subtle 

ways since its introduction. 


Unlike cloth or paper, HERCULENE is 
virtually indestructible. No matter how 
roughly or frequently a HERCULENE 
tracing is handled, it will never crack, 
wrinkle or fade. Absolutely waterproof, a 
HERCULENE drawing can never be per- 
meated and ruined by moisture. Filed 
away, HERCULENE will last indefinitely. 
And HERCULENE has body, too, mak- 
ing it far easier to handle and file, and to 
keep flat on the drawing board. 


Most of the refinements made in HERCU- 
LENE since 1958 have concerned its engi- 
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neered drafting surface. HERCULENE’s 
surface “take” for pencil, ink and typing is 
now better than ever. Erasability, of course, 
is excellent for all three. Contrast has been 
built up for sharper definition of line, too, 
yet all the transparency necessary for fast, 
clear reproductions has been maintained. 


Two big bonuses, too... 
A significant chapter in the HERCULENE 
story has been the development of a water- 
proof writing mate —the Duralar plastic 
pencil. Drawings made on HERCULENE 
with this waterproof pencil can actually be 


washed in soap and water. Even gray, 
grimy “unreproducible” drawings can be 
washed spotless with this new technique. 
Many firms now use the HERCULENE/ 


Gentlemen: 


of the Ruwe and Duralar Pencils. 


Name & Title 
Company & Address 


Duralar team exclusively...and are realiz 
ing undreamt-of savings in costly re-draws 


Some firms, of course, by virtue of smalle 
work volumes and “cleaner” or less fre 
quent handling, will have little need fo: 
this new wash technique. Of particular in 
terest here is another K&E exclusive re 
cently introduced —the amazing Ruw: 
pencil. The Ruwe pencil will not withstan: 
washing, but in every other respect, thi 
new pencil is graphite-p/us. Although o 
plastic composition, the Ruwe pencil hai 
all the “fine” feel of graphite, erases wel 
and deposits a sharp, dense black line 


‘ The big bonus: Ruwe pencil lines ar 


virtually smudge-proof. Rendered o. 
HERCULENE’s engineered drafting sur 
face, they actually resist smudging bette 
than graphite on regular paper! 


We leave it to you... 

The best test remains the one you maki 
for yourself. We’ve just completed a nev 
brochure, titled “A Report on the Grow 
ing Acceptance of Polyester Film.” In 

is detailed most of what we have learne 
about HERCULENE and its use sind 
1958 —including tests you can make t 
assess its every property. We’d like you t 
have a copy of this new brochure — plus. 
sample sheet of HERCULENE, a Dural¢ 
pencil, and a Ruwe pencil —for your ow, 
private testing. To get these free sample 
simply fill out and mail the coupon below 


KEUFFEL & ESSER CO., Dept. GS-1, Hoboken, N. J. 


| 
| 


Please send me your new brochure, titled “A Report on the Growing Acceptance 
of Polyester Film,” a sample sheet of HERCULENE Drafting Film, and samples _ | 
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Drafting Manuals Wanted 


Sirs: 

We are revising our Drawing Room 
procedures and wish to establish a 
uniform system of procedures based 
on a manual to cover all of our ex- 
periences. 

This manual will serve the purpose 
of training new personnel, describing 
responsibilities and systemizing work- 
ing, drawing and format based on 
good drafting procedures. 

Would you have your readers assist 
us by suggesting manuals available 
and useful for this purpose, and a 
bibliography for investigation? 

Lronarp GooDMAN 
Technical Engineer 
Elco Corporation 
Philadelphia 24, Pa. 


Taping Hint 
Sirs: 

I have found that when making 
printed circuit masters I did not have 
any place to cut the tape or any good 
method of determining its length 
other than actually measuring from 
one pad to another. 

To solve the problem I took a piece 
of plexiglas (clear) and placed my 
printed circuit tape and pads on it. 
When I want to join two pads to- 
gether I place the plexiglas over the 
circuit with the tape running from one 
pad to another. After cutting the 
length of tape required I then lift 
the tape from the plexiglas and place 
it -onto_ the circuit. By using this 
method I have been able to utilize al- 
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Letters 


Checking Time 
Sirs: 

We would appreciate any informa- 
tion or figures pertaining to an indus- 
trial standard or accepted rule of 
thumb figure on checking versus draft- 
ing time, ie. if a draftsman takes X 
hours on a drawing, what should the 
checking time be? 

While reading your magazine, 
which, I might add, is the first copy 
I have ever seen (May ’60), I came 
across the fact that you send out “Sub- 
scription Questionnaires.” I would ap- 
preciate one of the same. 

GEORGE J. STRECK 
Checking Dept. 
Radiation Incorporated 
Post Office Box 37 
Melhourne, Florida 


most every piece of tape. 


Following are some advantages of 


using this method: 


1. Place to cut tape, thus avoid- 
ing cutting the drawing board 
cover. 

2. Keep printed circuit materials 
within reach of draftsman at 
all times. 

8. Eliminates using a scale when 
determining tape lengths. 

4. If the job has to be set aside 
for any period of time, tape 
and pads can be left on the 
plexiglas until the job is re- 
sumed, 

5. No need to pick up tape cut- 
tings from board after job is 
completed as they-are still on 
the plexiglas. 

If plexiglas is not available an old 
triangle (transparent) will suffice. I 
hope that this method will be of some 
use to draftsmen who are involved in 
the design and layout of printed cir- 
cuits, 

Rosert A. Dove 
Mechanical Draftsman 
Franklin Systems, Inc. 
2734 Hillsboro Road 
West Palm Beach, Florida 


(Letters to the editor should be addressed to Wilton Center, Wilton, Con- 
necticut. Names will be withheld upon request but all must be signed.) 
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Good Time 


Sirs: 

In your September issue, page 19, 
Win Straube has written an article on 
“Revolution in the Drafting Room.” 
The picture heading this article is 
greatly appreciated by our Tool De- 
signers, since we have a girl working 
for us for some 17 years, and we 
dearly love to razz her about her abil- 
ity, even though she is one of our 
better designers. All this, of course, is 
leading up to the question, is it pos- 
sible to obtain an enlargement of this 
picture? 

C. S. WESSENDORF 


‘Chief Tool Engineer 


Clark Equipment Company 
Buchanan, Michigan 


Sirs: 

I have written to Mr. J. P. Pela: 
mate, Director of Project Engineering 
Service, Librascope Div., Genera 
Precision, Inc., giving him the follow. 
ing time required for  electronia 
and/or electromechanical drawings: 


“A” size 2.5 hours 
“B” size 5 hours 
“C” size 10 hours | 
“D” size 20 hours | 


This time includes checking anc 
releasing drawings. (Checking time i 
approximately 1/3 of the total time.’ 
These drawings are drawn to th 
MIL specifications. I would ood 
ate hearing what other time charge 
are for these drawing sizes. 

I. Wirt1Am HoLLANpDE 
Chief Draftsman 
Hamilton Standard Division 
United Aircraft Corporation 
Windsor Locks, Connecticut 
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Fit the Paper 
to the Job 


On every reproduction job, the right sensitized material makes 
the big difference! PHOTOSTAT supplies special answers to 
special jobs with a wide range of projection materials, includ- 
ing the following fine papers in rolls or cut sheets up to 42" 
in width: 


@ Projection Linen—unequaled’ for subjects demanding fine 
detail. 


@ Grade R Projection Paper—for jumbo prints . .. superb blacks 
and whites. 


@ Grade M Translucent Projection Paper—for fast reproduction 
by blue-line and similar processes. 


@ Grade T Thin Projection Paper—for sharp detail from poor 
quality line copy. Produces excellent blue-line prints. 


*@ Cronar® Projection Film—tough, transparent, dimensionally 
stable. 


@ Kodabromide—for photo murals and other subjects requiring 
high tone fidelity. 


PHOTOSTAT.— the most respected name in graphic reproduction 


EQUIPMENT AND SUPPLIES — MICROFILM e OFFSET ° PHOTOCOPY e COPIER 


Rat note oa ae a Please send details of: 
Rlame.20 =~ — — 


O PROCEDURAL MICROFILMING Ol OFFSET DUPLICATING 
re ig a ae yz Ol PROJECTION PHOTOCOPYING O OFFICE COPYING 


PHOTOSTAT CORPORATION 


ROCHESTER 3,N.Y.,A SUBSIDIARY OF Itek CORPORATION 
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NGlitary Engineering “Documentation 


by W. S. Hutchinson 


Defense Drawing Practice Industry Advisory Committee 


HE FIRST meeting of the re- 

constituted Committee was 

held in Washington, D. C., 
on October 31st with thirty-five mili- 
tary, industry, and university repre- 
sentatives attending. The knitting of 
minds of experts with wide diversi- 
fication on problems confronting the 
Department of Defense will speed up 
the pace in finding practical solutions 
to drawing practice and related engi- 
neering documentation problems, It 
is important, therefore, that industry 
be kept abreast of Defense efforts in 
this vital area. The following report 
highlights the business transacted by 
the Committee. 

Committee Chairman, Colonel Earl 
T. Wiley, Jr., USA, Chief, Standardi- 
zation Division, Armed Forces Supply 
Support Center, opened the meeting 
by expressing his appreciation for the 
support that industry and universities 
were willing to give unselfishly to the 
Department of Defense in the pro- 
gram. Brigadier General I. L. Allen, 
USA, Deputy Director, AFSSC, next 
welcomed the members. He expressed 
his appreciation also for their assist- 
ance in devoting valuable time and 
skills to the solving of problems 
relating to drafting practices and 
engineering documentation. 

“While the program for standardiz- 
ing drafting practices is largely com- 
pleted, except for keeping in step 
with technological advances,” he said, 
“the next step is to systematize the 
management of drawings and engi- 
neering data. With the ever increasing 
mass of technical information coming 
into the various military activities, 
it is more necessary now than ever 
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before to establish integrated systems 
for storing, locating and distributing 
such information to those who need 
it. 

Mr. John J. Dunn, Assistant for 
Policies and Programs, Standardiza- 
tion Division, AFSSC, stated that 
due to the increasing volume of engi- 
neering documents needed for the 
support of complex weapons, it be- 
comes necessary to establish systems 
for handling this mass of information, 
and to determine the kinds and uses 
of documents which belong in each 
system. The systems must provide for 
distribution, filing, sorting, storage, 
revisions, issuing, reproduction, etc., 
of information as essential to fill the 
many needs of users. These include, 
maintenance, personnel __ training, 
equipment operation, engineering 
support, design evaluation, redesign, 
and identification. 

Industry provides the equipment 
for basic support of national defense. 
In addition to this hardware, indus- 
try furnishes tremendous amounts of 
data for support purposes. It becomes 
necessary, Mr. Dunn indicated, to be- 
come more conscious of systems for 
managing not only the hardware, but 
also the supporting engineering data; 
it must be handled much faster than 
ever before. For this, computers and 
various other kinds of automatic ma- 
chines are being used at present by 
both the services and by industry. 
Efforts must be to make the various 
systems compatible with one another 
to the maximum extent possible. 

The work accomplished by military 
and industry personnel in developing 
MIL-D-70327 had the good effect of 
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focusing attention on all tasks related 
to the preparation of engineering: 
documents. It is intended to call upon. 
additional experts, Mr. Dunn said, to) 
augment the present Committee as: 
new areas are defined. 

Colonel Wiley considered the main\ 
areas of engineering documentation to) 
consist of drawing practices, design) 
criteria, performance and test data,, 
and engineering data (including: 
microfilm) systems; he stressed that! 
the engineering data systems area was} 
of primary importance. 

The Committee will assist, said! 


‘Colonel Wiley, in the process of de-. 


veloping overall methods whereby en-: 
gineering information can be _ dis-: 
tributed rapidly, both within the: 
military and to contractors. This will! 
help to eliminate the expensive prac-- 
tice of paying over and over again for: 
the same solution, he added. At pres-. 
ent, engineers do not have the neces-- 
sary detailed information that exists: 
in the various fields of engineering.. 
They are forced, therefore, to spend! 
time in research to find out what has: 
been accomplished. A basic objective: 
of the program will be to establish a: 
central depository for engineering in- 
formation that will be available to en- 
gineers upon request. By making: 
stored information readily available 
for design evaluation, the costly prac- 
tice of duplicating the same designs 
repeatedly can be minimized. 
In response to questions by mem- 
bers of the Industry Advisory Com- 
mittee, the following points were: 
clarified: 
1. The Department of Defense In- 
struction No. 5126.21 establishing th 
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ndustry Advisory Committee states 
hat the purpose is to provide advice 
n the development of a program to 
oster standardization and unification 
f engineering drawings and related 
yractices in accordance with general 
rovisions of Department of Defense 
Jirectives Nos. 4120.3 and 5154.14. 
Jirective No. 4120.3 pertains to the 
Jefense Standardization Program. 
directive No. 5154.14 established the 
\rmed Forces Supply Support Cen- 
er, and defines its purpose and ob- 
ectives. While the purpose and 
bjectives are quite general, it is in- 
ended that the Industry Advisory 
Zommittee will concentrate efforts on 
ngineering documentation, 

2. Members act as individuals, and 
lo not represent any industry, indus- 
rial association, or trade association; 
jowever, they will help the Defense 
tandardization Program if members 
ell the ideas developed by the Com- 
aittee to their companies, associa- 
ions, or societies. 

3. AdHoc committee very likely 
vill be established as new areas are 
tudied, or when other experts are 
eeded. 

4. The military members of the 
sommittee (as a group) will not meet 
r act separately under the sponsor- 
hip of the AFSSC on problems con- 
idered by the Committee. 

5. It is expected to hold about 
wee meetings a year. After the pro- 
ram is better defined, the meetings 
jay be held less often. 

6. The members of the Committee 
nd Subcommittees that may be es- 
iblished are expected to make rec- 
mmendations for consideration of the 
hole Committee. 

7. Assignments are made to the 
ilitary departments for standardiza- 
on projects. This Committee will not 
2 expected to work on projects di- 
ctly to the extent of producing 
Icuments. 

8. The Charter (DOD Instruction) 
this Committee is continuous until 
ncelled by authority. 

9. Problems brought up in meet- 
gs are considered as being presented 
7 the member, and not by the com- 
ny or association to which he is at- 
ched. 

A summary of the current status 

projects within the scope of the 
andardization Plan for DOD Stand- 
d Drawing Practices, covering fiscal 
ars 1960, 61 and 62, will appear in 
is column next month. 
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drafting, engineering shortcuts 


Just published—‘S DRAFTING 
SHORTCUTS” is a completely new 
booklet of helpful ideas and aids for 
engineers, draftsmen and students. 
It is well illustrated, clearly and log- 
ically written. It contains a wealth 
of time-saving tips to speed both 
routine and specialized tasks. 

The ideas selected were submitted 
by professionals and judged by an 
impartial panel of widely recognized 
authorities on the various topics 
covered. 

As an example, the section cover- 
ing Calculating Ideas includes a sim- 
ple means of locating stress points 
on cantilevered beams, also a simple 
method for retaining fundamental 
trigonometric relations. 

In the section on Drafting Short- 
cuts, our editors have come up with 
topics like a simplified, fast and easy 
method for drawing gear teeth pro- 
files and a rapid means of showing 
twisted wire elements. 


The Engineering Data section 
covers new, easy-to-use shortcuts to 
formulas and engineering data. 

There’s a special section devoted 
to time-saving techniques on the 
drawing board, too. One of the sug- 
gestions on how to make life easier 
for the draftsman tells how to use a 
bent paper clip as a variable guide 
for making section lines. 


For your free copy 
of ‘‘Drafting 
Shortcuts’ contact 
your PosT dealer 

or write today to 

the Frederick Post 
Company, 3656 N. 
Avondale Avenue, 
Chicago 18, Illinois. 


SENSITIZED PAPERS & CLOTHS @ TRACING & DRAWING MEDIUMS # DRAWING INSTRUMENTS & SLIDE RULES 
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7 


3 
a 
S 
a 
ee 
= 
3a 
es 


Win the higher pay 
of top-flight draftsmen 


using these proven 


drawing techniques 


There’s bigger money waiting 

LOU LN cm Tan 
with a more 
complete 
knowledge of 
engineering 
drawing — and 
youll have the 
extra know-how 
needed to step 
up your income 
with the tech- 
niques this book 
makes plain. 
This best - sell- 
ing manual— 
used by thou- 
sands of engi- 
neers, designers, 
and draftsmen 
as an on-the- 
job reference—covers every vital step in 
the field of engineering drawing. Its 22 
chapters will bring you clear discussions 
of such subjects as the calculation of vol- 
ume, the code for materials in section, 
the effect of basic manufacturing on draw- 
ing, and much more. 


Ninth Edition of FRENCH’S 
A Manual of 


ENGINEERING DRAWING 


By Thomas E. French 


formerly, The Ohio State University 


and Charles J. Vierck 


University of Florida with the assistance of 


Ralph S. Paffenbarger 
The Ohio State University 


9th Edition, 744 pages, 81/4 x 9! 
1543 illustrations, $12.00 


With this easy-to-study manual you can fully 
master the “universal graphical language of the 
industrial world’’—you’ll know the right way to 
represent a three-dimensional part, tool, or struc- 
ture on paper—and be able to do it clearly, accu- 
rately, do it so your fellow-workers will know 
its exact size, make-up, and specifications! 

It brings you help right when you need it on 
the job—gives you all the essential facts on tol- 
erances—explains projection—describes such spe- 
cial methods of drawing as oblique views, section- 
ing, developments, and pictorial sketching — and 
finally it provides a detailed study of each class of 
engineering drawing. Over 1500 illustrations help 
make this book a ‘‘must’’ for your working library! 


Check these features 
of the Ninth Edition... 


e 6 rules for the precedence of lines 

* a 6-point system for orthographic reading 
13-point checklist for tracing drawings 

2 methods to prepare forging drawings 

5 steps in preparing auxiliary views 

the 4 types of assembly drawings 

a checklist for structural steel detailing 

a checklist of minimum tolerances 

5 rules for the ealeulation of volume 
ASA thread symbols 

9 point method for making working drawings 


Sven 


ees 


To: GRAPHIC SCIENCE, 
Wilton Center, Wilton, Conn. 


Please send me ...... copies of 4 Manual 
of Engineering Drawing at $12.00 each. A 
check or money order for ,.,....... dollars 


is enclosed. 


My mailing address is as follows: 
(print or type) 


— 


—_—— 
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Graphic Perspective 


The History of 
Technical Drawing 


by Franz Maria Feldhaus 


This chapter comprises the remainder of Part 
Il, of oan authoritative and beautiful book, 
THE HISTORY OF TECHNICAL DRAWING, by 
Franz Maria Feldhaus published in 1959 by Franz 
Kuhlmann, K.G., of Wilhelmshaven, Germany, as 
GESCHICHTE DES TECHNISCHEN ZEICHNENS. 
We are indebted to the publisher for the trans- 
lation, as well as for permission to re-publish 
this fascinating work. It will be continued in 
this department from month to month, until 
completed.—THE EDITORS. 


oW LARGE the chart rooms 

must have been in which 

about 600 plans were 
stored for the biggest irrigation work 
on earth, (36,000 miles long), built 
under the Chinese Emperor Kublai 
Khan! Engineers were held in high 
esteem in China. History tells that the 
engineer Yu was made Emperor 
because he was the first person to 
dike-in the dangerous Hoangho river, 
named the Sorrow of China. 

The great Caliph Hartn al Raschid 
equipped a technical school in Bag- 
dad around 807 A.D. Little is known 
about the positions engineers occu- 
pied during the Crusades. Because 
Palestine was a country poor in tim- 
ber, any equipment needed in those 
wars had to be carried along. Even 
during the first Crusade an arsenal 
with extensive workshops was set up 
in Venice. It was to play an important 
role in the history of this great port, 
from which came the large fleets that 
would rule the seas for hundreds of 
years thereafter. The prosperity, peace 
and safety of all Venetian provinces 
accessible from the sea depended 
upon this arsenal. Technicians and the 


GRAPHIC SCIENCE 


body of workmen belonging to it 
formed their own highly esteemed 
rank. Before starting their daily work, 
the Arsenalotti greeted the Holy Mar- 
cus, patron of the town, by a loud 
cheer. In the 16th Century the arsenal 
had a labor force of over 15,000. The 
workshops had the best available 
equipment. The archives of Venice, 
consisting of more than 300 rooms, 
held more than 14,000,000 docu- 
ments, many of which are technical 
drawings dating back to the 10th 
Century. A still larger number dating 
from the middle ages are kept in the 
archives of the Vatican in Rome. 
From about 1160 A.D. we hear of 
a master engineer (maitre engignier). 


The Engineering Mind— 
A Caricature from 1890 
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n 1196 A.D. an encignerius is re- 
sorted from Milan. In 1238 the form 
ncignerius is used in Brescia. A 
French maistre engignierre took part 
in the 1248 Crusade. The builder of 
equipment used in warfare was called 
the antwerckmeister at about 1300, 
his equipment, the antwerck. The 
war-engineer went where he was able 
to find employment: he had no con- 
ception of nationality. 

The German engineer was held in 
high esteem everywhere in the 15th 
century, the Italian in the 16th and in 
the following century the Dutch en- 
gineer—the latter especially as a 
builder of mills. The French Engineer 
is mentioned in the 18th century. 

Leonardo da Vinci, the most versa- 
tile engineer of all, was the first per- 
son to draw machines truthfully 
because he saw them with the eyes 
of an artist. Under the son of Pope 
Cesare Borgia he was given the title 
of Engineer-General. Dominico Fon- 
tana, who erected the obelisks in 
Rome, was made Major-Engineer by 
the Spanish Viceroy in 1592. The 
word, “engineer,” was probably first 
used in Germany from August 8th 
1651; the title “Head-Engineer” in 
1697. The big universal lexicon by 
Zedler defines the following in 1744: 
‘Technica Engenia are those who oc- 
cupy themselves with all kinds of 
artistic objects; Technica means the 
teaching of art.” 

In 1432 the archives of Frankfurt 
1.M. mention a “molecular doctor” 
who had to maintain the cogwheels, 
the drive and the moving parts of the 
osridge mill in Frankfurt. A lively de- 
scription of the life of “mill-doctors,” 
vho wandered through the land and 
salled at the mills to repair and main- 
ain them, was written by William 
fairbairn, the English engineer who 
uimself had started as one of them. 
3uilders of machines were called 
machinists” in the 18th century. The 
irst woman to take the engineers ex- 
mminations in 1917 in Goteborg, 
sweden, was Vera Sandberg. 

The word “technology,” as a collec- 
ive conception of technical knowl- 
dge, used to have a different mean- 
ng. In antiquity and for long after 
hat, “technology” was the téchne of 
he logos, not the logos of the téchne. 
Inly in 1777 was technology estab- 
ished as a science by _ Professor 
ohann Beckmann of Gottingen. 

On the occasion of the centenary of 


- (Continued on page 26) 
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to faste r, lower-cost 
reproduction! 


Heart of the Paragon-Revolute Star is 
its unique separation and development 
system — key reason why the Star will 
provide you more print production, per 
machine, per labor dollar. 

The Star’s air suction separation 
device is virtually infallible. At high 
speed, or any speed, the tracing and 
print are picked off the exposure cylinder 
by a unique air-knife and automatically 
separated by air suction. 

In the Star’s developing section, 
exclusive, patented features assure full 


PARAGON 
REVOLUTE 


Paragon - Revolute 2 

Advertising Department, Dept. PI-BA 

4800 Central Rd., Mt. Prospect, Illinois 
Please send me information on your Star white- 

printers. Please arrange for a representative to 

coritact me about a demonstration. 


Name 


development in one pass, at any speed. 
A preheater tube prepares incoming 
ammonia for “demand” vaporization. 
Perforated stainless steel rollers allow 
virtually 100% exposure of sensitized 
sheets to the vapor. Prints travel a 
shorter route, come through clearer, 
faster, and there’s 14 to %4 less ammonia 
consumption. 

You owe it to yourself and your com- 
pany to investigate the Revolute Star 


- before buying any whiteprinter. The cou- 


pon brings you full details by return mail. 


DIVISION OF CHARLES BRUNING CO., INC. 


77 South Avenue @ Rochester 4, N.Y. 


Title 


City 
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ELLIPSE 
TEMPLATES 


SEDORS TEN. $ O50 


15° — 60° in 5° increments 
¥% — 2." major axes 
Finest precision quality 


Timely Ellipse Templates are dimension- 
ally exact. All cutouts are smooth — free 
of molding flash or milling scores. They’re 
precision die-cut of thin (.020) instrument 
quality plastic for shadowless viewing, and 
exact tracing. Permanent, accurate pin- 
point centering. 


Timely Ellipse Templates are the finest 
quality and workmanship you can buy. Yet 
they cost only $9.50 for the complete set 
of ten templates . . . less than a dollar 
apiece in sets. Ask your dealer for Timely 
No. 92-A Ellipse Set. Also available singly 
at $1.50 each. 


OTHER TIMELY 
ELLIPSE TEMPLATES 


No. 92-B: Four templates. 100 el- 
lipses: 15°- 30° -45° -60°. .$3.90 


No. 91: Small ellipse template. 15° - 
60° in 5° increments. 34,” - 34” major 
AX CS Men aes cua enct det oe ss Re ote $1.50 


No. 120: Big ellipse and Curve Tem- 
plate Set. 4 templates. 14”-64” 
major axes. 30°-45°-60°-75° 
DIOJECHONSwatcieysielsscs + es m $6.00 


“LULA LSE 


PRODUCTS COMPANY 
Baltimore, Ohio 
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Engineering Illustrators 


N RESPONSE to our query, and that 
I of numerous readers of the article, 
“Engineering Illustration Today” by 
Roland C. Alexander in the November 
issue, we have received the following 
information from Mr. R. E. Hallagan, 
Director, Society of Engineering I- 
lustrators, Inc.: 


“To quote from the Constitution 
and By-Laws: “The Society of Engi- 
neering Illustrators, Inc., is a non- 
profit organization established for the 
benefit of all Illustration personnel 
employed in this field. The object of 
the Society is to advance the profes- 
sion of Engineering Illustration, its 
allied arts and sciences, by these prin- 
cipal means: (a) To conduct sched- 
uled meetings whereby members may 
coordinate their efforts relative to the 
attainment of our objective. (b) To 
provide a higher degree of recogni- 
tion for the Engineering Ilustration 
profession. (c) To cultivate and pro- 
mote interest of Engineering Illus- 
trators and to broaden the scope of 
our profession. (d) To assist and en- 
courage Engineering Illustrators by 
providing facilities for their participa- 
tion in classes of instruction, lectures 
and other methods of improvement. 
(e) To aid in the promotion of re- 
search to further the growth, through 
practical use and application, of En- 
gineering Illustration.’ 

“The Society’s main offices are lo- 
cated in the Rackham Memorial Bldg., 
11 Fransworth, Detroit, Michigan.” 

Our thanks to Mr. Hallagan and 
Mr. Alexander for their help in bring- 
ing articles about this field to the at- 
tention of GrapHic SCIENCE readers. 
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Microfilm Assoctation 


HE 1961 Meeting and Convention 
Ve the National Microfilm Asso- 
ciation will be held April 4-6, at the 
Hotel Sherman, Chicago, Ill. Theme 
of this, the NMA’s 10th Annual pro- 
gram, is “Systems and Standards— 
A New Era in Microreproduction.” 
Exhibits will contain cameras, proces- 
sing machines, readers, enlargers, in- 
sert, and aperture cards, mechanical] 
handling equipment, continuous paper 
reproduction printers, and new pro- 
cessing solutions. 

Vernon D. Tate, Executive Secre- 
tary of NMA, P.O. Box 386, Anna- 
polis, Md., has information regarding 
registration, exhibiting, and the like. 


Drafting — Reproduction 
Seminars 
SSOCIATE EDITOR Jay H. Bergen, 
Mr. William E. Hoffman, and 
Mr. Kenneth E. Swarmer are lead- 
ers in a series of three seminars being 
sponsored by the National Institute 
of Management, Inc., Suite 618, Na- 
tional City Bank Bldg., Cleveland 14, 
Ohio. Seminars are being held in Chi- 
cago January 23-24-25, and in New 
York January 30-31-February 1. In 
each series, the first will cover Man- 
aging the Drafting Function; the 
second, Simplifying Your Drafting 
Procedures; and the third, Making 
Reproduction Work for You. 


Antiques 
Wi to the many individuals 


and companies who helped make 
the Grapuic Science exhibit at the 
recent VCC conference in Chicago a 
thorough success! 
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No. 5611—All metal, balanced, 
lightweight, with knurled fin- 
ger grip. Patented ‘‘Adapto- 
Clutch” holds complete range 


of lead diameters. Replace- 
able clutch is non-turn, non- 
slip. “Color-Coded” push but- 
ton identifies lead degrees. 


No. 5617—Non-slip, non-turn 
“Adapto-Clutch’’ takes all 
diameters in 17 degrees of 
lead. Push button control has 
built-in degree indicator. Per- 
fectly balanced, with knurled 
finger grip. 


No. 5613—New, lightweight, 
low priced, quality holder, 
perfectly balanced, with non- 

slip, non-turn replaceable 

ym the introduction of the world’s first — | =—= | clutch. 


ifting lead holder and drawing leads in 
95, Koh-I-Noor has pioneered in provid- No. 5616—Same as No. 5617 
- draftsmen with meticulously made above, but without built-in de- 
awing instruments. Today, a wide Shep 

oice of Koh-I-Noor Lead Holders is avail- 

le to meet every need and every taste. \ 


nd DRAWING LEADS... 


No. 2200-1 
No. 2200-M NEW EJECTOMATIC ~~ > 
OK KOH--LAR LEAD DISPENSER 
PLASTIC LEADS A flip of the thumb feeds 


lead from this compact plas- 
degrees (6H, 4H, 2H, HB, B, tic Agere to ie eee 
for use on DRAFTING FILM, cleanly without need to touch 


jectomatic Dispenser. lead. Available in 17 degrees 


of graphite and 9 colors. 


No. 2200-D No. 2200 
DUETTE GRAPHITE \ A flip of the 
Handy plastic slide-top DRAWING LEADS «\ ay: ; an 
box contains 2 sharp- Six to a box, each lead . Me cmt 
ened and imprinted pointed and stamped with Wet 
leads of a degree. Avail- | degree. 6B through 9H. k 
able in all 17 degrees. 


Frevision- Phen Sos 


Koh-I-Noor offers draftsmen an important new dimension 
in a comprehensive line of instruments and accessories 
meticulously matched to provide new high levels of 
professional performance, efficiency and convenience. 


NOW...TWO KOH-I-NOOR 
RAPIDOGRAPH 


TECHNICAL FOUNTAIN PENS 


In 7 “Color-Coded” precision line widths: 00, 0, 1, 2, 2%, 3, 4. 
Uses India (or regular) ink for ruling, lettering, tracing or writing, 
with equal facility. 


MODEL NO. 3065: A new model with 7 interchangeable drawing 
point sections, each “Color-Coded” to indicate a different line 
width. Best buy for the professional who requires frequent change 
of line widths. Each drawing point section complete with airtight 
refillable ink cartridge. Interchange is accomplished quickly, cleanly. 
Comes in handy desk top container. 


MODEL NO. 3060: The regular Koh-l-Noor Rapidograph Technical 
Fountain Pen with self-contained automatic filling system, and 
pocket clip, is a standard drafting room tool. 


Send for Descriptive Literature 


Inc... Blagnmechiry N 1] 


ne 
ee 


recipi 


KOH-I-NOOR RAPIDOGUIDE and TEMPLATES 


for use with corresponding Rapidograph Pens 


Rapidoguides: High quality lettering 
guides with elevating metal rails, de- 
veloped to fit the seven different 
point sizes of Rapidograph Technical 
Fountain Pens. Each Koh-I-Noor 
Rapidoguide has upper and lower case 
letters, numerals, and characters, all 
on one guide. 


Templates: Precision engineered for 
use with Rapidograph Fountain Pen, 
Koh-I-Noor Drawing Pencil, Leads and 
“Adapto-Clutch” Lead Holders. 
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RAFTING REPRESENTS a source 
of considerable expenditure 
in both time and money for 


ny electronic or engineering com- 
any. The expense stems not only 
rom the actual man-hours on the 
oards, but also from the long period 
f apprenticeship necessary to pro- 
tuce an expert draftsman trained in 
ompany procedures. There is no 
uestion that the function performed 

drafting is essential; the only ques- 
ions are how to cut expenses and re- 
uce the drafting time-lag. 


WHAT 18s PHOTOGRAPHIC DRAFTING 


HE Magnavox Company has re- 

cently initiated a system of 
hotographic drafting which not only 
educes expense and time-span, but 
Iso results in a more desirable end 
roduct. 

In its simplest terms, photographic 
rafting at Magnavox consists of the 
lowing: (1) Photographing the 
top” of an assembled printed circuit 
oard; (2) Reproducing this photo- 
raph, along with a print of the 
ircuitry, on a mylar or velum master; 
3) Adding manually any required 
ik lines or characters to the print of 
1e circuitry. 

‘This photographic process is rough- 
; equivalent in expense to six hours 
f drafting time. Hence, there are two 
rerequisites for the use of photo- 
raphic drafting: That the drafting, if 


one manually, would take more than. 


x hours; and that an assembled 
rinted circuit board be available. 
Since virtually all units ready for 
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the assembly drawing stage have been 

“breadboarded,” the availability of 

the printed board normally represents 

no problem. 

Figure 1 shows a typical assembly 
drawing made by the photographic 
drafting technique. A number of ad- 
vantages over conventional drafting 
are immediately evident. 

@ Ninety percent of the drawing is 
made _ photographically. 

@ The components and the circuitry 
are shown pictorially, making the 
assembly much easier to visualize. 

@ The holes that receive the com- 
ponents are clearly shown, and the 
components are represented sche- 
matically and marked with item 
numbers. (Where duplicate items 
are called for, it is necessary to add 
the reference symbols as shown.) 
Therefore, the assembly operator 
does not need a schematic drawing 
or model. 

@ The drawing can be enlarged if 
necessary and used by Industrial 
Engineering for production plan- 
ning and processing. 

® The drawing can be used by in- 
spection personnel to pinpoint 
trouble areas or parts for replace- 
ment or repair. 

® The drawing fulfills the Bureau of 
Naval Weapons’ requirements that 
the components’ position relative to 
the circuitry be shown. 


GENERAL PROCEDURE 
ETAILED PROCEDURES for each 
D step of the photographic draft- 


ing process are given at the end. of 
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| Photographic Drafting at Magnavox 


Assembly drawings of printed circuits and components 
can be developed economically if prerequisites are 


taken into account, and these steps are followed 


this article. In general, the process 
can be divided into four phases con- 
sisting of 12 basic steps. 
Phase A... Top Drawing 
(1) Photograph the assembled 
printed circuit board. 
(2) Process the negative. 
(3) Make a contact glossy print 
from this negative. 
(4) Make an enlarged negative 
with 120-line screen from the 
glossy print using the 20x24 
process camera. 
(5) Process the negative. 
Phase B ... Bottom Drawing 
(6) Make a contact glossy print 
of the circuitry. Use negative 
“B” (paragraph 3-2-10, Magna- 
vox Drafting Manual) which was 
made from the tape master. 
(7) In the 20x24 process cam- 
era make a negative from this 
glossy print. The negative should 
be the same relative size as the 
negative made in Step 4 of 
Phase A. 
(8) Process the negative. 
Phase C . . . Combining 
(9) On the Magnavox standard 
format make a contact print of 
negative No. 5 of Phase A and 
negative No. 8 of Phase B. 
Phase D . . . Manual Operaion 
(10) Add ink lines and charac- 
ters representing the components. 
(11) Type the Bill of Material 
and add to the drawing. 
(12) Add the title and part 
number, completing the drawing. 
Equipment used by The Magna- 
vox Company for the Photographic 
Drafting process is below. 
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BASE BASE— 
DETAIL ‘A’ DETAIL ‘A’ 
CONNECTION FOR OPTIONAL CONNECTION 
ITEM 23 FOR ITEM 23 


TEST. oROS6 E 
| 4/1000 UNITS) 


1—8x10 view camera with 13- 
inch lens. 
1—Type “B” Hine light. 
1—Camera tripod. 
AR—Eastman Royal Pan film ASA- 
160 (set meter at 320), 
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1—Norwood meter. 
1—Process camera complete. 
AR—Kodalith process film. 
AR-—Sensitized contact mylar film. 
AR-—Incidental accessories, includ- 
ing half-tone screens. 
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Most companies which would en 
ploy the photographic drafting tec 
nique already have some or all 
the above equipment (or its equiv 
lent) in use in their photograph 
laboratories. 
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Q254 R272 


C260 


THE 


MAGNAVOX 
COMPANY 


FORT WAYNE, INDIANA 


DETAILED PROCEDURES 


D uasE A (1) Place the assembled 
[ printed circuit board at right 
ngles to the axis of the lens of. the 
amera at a distance to produce the 
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largest possible image on the ground 
glass. Block out the underside of the 
board to prevent light from showing 
through translucent boards. Place the 
board on a black matte background 
to give better contrast between board 
and components. 

(2) Check the camera with an ac- 
curate level. 

(3) Center the image on_ the 
ground glass to reduce distortion. 
Check the image for bright reflec- 
tions; if necessary, tilt the board 
slightly or touch up the bright spots 
with a non-reflective medium such as 
Krylon Dulling Spray #1310. 

(4) Before making the photograph 
check the image in the ground glass; 
if a component is hidden, attempt to 
correct by moving the obscuring item 
to one side. (This may occur on 
boards 10 inches or longer where the 
photographic perspective due to the 
lens and camera limitations creates 
distortion. ) 

(5) Determine the correct expo- 
sure, using a meter, and calculate the 
necessary multiplying factor for the 
bellow extension. This formula is 


(13 + 7)? 


13? 
tension is 20 inches and focal length 
of the lens in 13 inches. 

(6) Use Royal Pan film and de- 
velop to a gamma of 0.65—0.70. 

(7) From this negative make a 
contact 8x 10 glossy print. It should 
have normal contrast showing all the 
detail. 

(8) From this glossy print make a 
negative twice actual size, or as large 
as the 20x24 camera will permit. 
This negative will be referred to as 
negative “X.” To produce better ren- 
dition of the highlights and shadows, 
place a 120-line magenta half-tone 
contact screen next to the emulsion 
side of the film. Film and screen are 
held securely by the vacuum plate at 
the rear of the camera. Use photo- 
mechanical Kodak Ortho film and 
Kodak D-85 developer, or equal. 
Phase B (9) Make a contact glossy 
print of the circuitry using the master 
negative “B” made from the tape 
master. 

(10) From this print make an en- 
larged negative (the same size as 
negative “X”) in the process camera. 
This negative will be referred to as 
negative “Y.” Use photomechanical 
Kodak Ortho film and Kodak D-85 
developer, or equal. 


= factor, when the total ex- 
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Phase C (11) Strip-in negatives “X” 
and “Y” and opaque, preparatory to 
reproducing on the standard mylar 
Magnavox format. Negative “Y” is 
stripped in & inch directly below and 
in line with negative “X.” However, 
negative “Y” is reversed—its glossy 
side will be in contact with the emul- 
sion side of the Cronaflex material 
when it is reproduced. Thus negative 
“Y” will reproduce a picture of the 
circuitry as seen looking through the 
assembled board. 

(12) To reduce the printing den- 
sity of the circuitry of negative “Y,” 
insert a 70-percent Ben Day screen 
between it and the Cronaflex material 
when the contact reproducible is 
made. Develop to maximum density. 
The resultant Cronaflex reproducible 
should show sharp detail with light 
background in the assembly picture. 
The circuitry picture should be sharp- 
ly defined, but not so dense that ink 
lines representing components and 
items will not print through. 

Phase D (13) To complete the draw- 
ing, the draftsman adds lines and 
characters depicting the components. 
To represent the components, use 
1/32-inch lines for boards full size to 
twice actual size. Extend lines from 
the circumference of one hole to the 
circumference of the other. Use a 
.100 Leroy stick with a #0 pen to 
make the characters. Do not use an 
eraser, since this removes some of the 
photographic image. The ink can be 
washed off readily with a damp cloth. 

(14) Type the Bill of Material on 
pressure sensitive material and apply 
to the mylar reproducible. 

(15) Reproduce by Diazo method. 
The best Diazo print quality (test 
sample exposure 10,003) was made at 
speed 5. However, the significance of 
this test was that the same print ex- 
posure tolerance is permissible for 
pencil tracings and for Photographic 
Drafting. 


The Author 


WALTER H. FriepRIcH is Engineer- 
ing Coordinator, Government and 
Industrial Products Division, The 
Magnavox Company, Fort Wayne, 
Indiana. 


The author is indebted to the En- 
gineering, Photo-Chemical, and Draft- 
ing Departments at Magnavox for 
their invaluable suggestions and co- 
operation. 
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Road Maps 


General Drafting Company prepares maps for use by 


motorists. Their procedures combine photogrammetry 


with drafting,and preparation of “copy” for camera, 


HE PREPARATION of a road 

map really begins many 

months before a drafting pen 
ever touches paper, or plastic, rather, 
since that is the medium used in the 
drafting operations at the Convent 
Station, N. J., offices of General Draft- 
ing Co., Inc. The map requires initial 
planning: What scale will it be? On 
what size sheet of paper will it be 
printed? What types of information 
will it include? And what supple- 
mentary elements, such as city insets, 
index, mileage table, or recreational 
information, will it carry? 

And then comes the long, and in 
many parts of the world, difficult job 
of assembling the most up-to-date and 
accurate base materials and related in- 
formation. Road map makers cannot 
go out into the field to do their own 
surveying. Not only would it be eco- 
nomically impossible, but geodetic 
surveying and topographic mapping 
are properly a government function. 
To be sure, a good road map maker 
does a great deal of field work, check- 
ing on latest road conditions, on new 
alignments or other data not shown on 
his base maps. General Drafting Co., 
Inc. maintains a sizable fleet of cars 
and its employees drive many thou- 
sands of miles every year keeping its 
maps up to date. 

Census data must be _ procured, 
along with information about mile- 
ages, route numbers, airports, federal 
and state recreational areas, historic 
sites, golf and yacht clubs and the 
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multitude of other features of interest 
to the motorist. 

And still we are not ready for 
“drafting” in its usual conception. 
First a hand-drawn compilation must 
be prepared showing every bit of in- 
formation that will appear on the final 
map. This operation, requiring many 


A MAP is planned to the last detail, including layout and style as well 


weeks of work, is really a synthesis 
bringing together the various types 0 
information on a single sheet of filn 
to make certain that all essential de 
tails can be included without crowd 
ing the map to the point of impairin; 
its legibility. Names are hand-lettere 
to approximately the type size i 


paper, printing and folding, before compilation or drafting are started. A co! 
prehensive layout and complete specifications are prepared for each departme 
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which they will later be set. Roads 
and other information are roughly but 
accurately plotted. Special symbols 
are used to indicate populations of 
cities and towns, and point-to-point 
distances are calculated and added to 
the map. 

But, as Kipling said, that’s another 
story. When the compilation draft is 
at long last completed and has been 
checked line for line and name for 
name by a second map editor, then it 
is ready for the drafting room. 

Final drafting starts by photograph- 
ing the compilation draft on stable 
base film. This, incidentally, is nor- 
mally at twice the scale of the printed 
‘map that will eventually result. The 
‘compilation negative is contacted to a 
‘sheet of opaque white vinyl chloride 
acetate (Loftrite) of .010” gauge on 
‘which a_ high-sensitive non-photo- 
graphic blue line solution has been ap- 
plied in a standard lithographic whirl- 
fer. This material has a fine-grained 
matte surface on which excellent line 
drafting can be done with a special 
‘ink for plastic materials. Currently we 
are using Pelikan T ink manufactured 
in Germany. 
| With the blue line image of the 
| compilation draft before him, the final 
| draftsman starts his work by drawing 
‘the city and town symbols over the 
}entire map, some 3,000 of them on 
the average major production. Larger 
towns shown as areas with a dashed 
boundary outline are drawn freehand. 
Conventional circular symbols of vari- 
ous sizes are drawn with a bow pen. 
The lines, crosses or other elements 
within these circles are drawn free- 
hand with a steel pen. 

It should be mentioned at this point 
that General Drafting maps are drawn 
as a single master drawing in black 
and white, not as color-separation 
drawings or overlays. This ensures the 
best possible color register in printing. 
The color separations for 4-color 
printings are created by opaquing. 

When the drafting of all town sym- 
bols is completed, the road lines are 
put in, using conventional road or 
contour swivel pens. In order to main- 
tain accurate gauge, which is checked 
to .001” with a measuring micro- 
scope, the ‘wider roads are drawn in 
double-line with a road or railroad 
pen. This method also ensures sharp 
iclean edges for the lines. The space 
‘between the parallel lines is then filled 
by hand with a steel pen. Narrower 
roads may be drawn with a contour 
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THE COMPILATION draft of a new road begins with photographing the selected 
base maps to the drawing scale. These negatives are then accurately mosaicked to fit 
a geographical projection and blue-lined by contacting to a sensitized sheet of white 
plastic. On this all information to appear on the final map is inked in black. 
When rephotographed the non-essential information in light blue disappears. 


MOST roads are drawn as two parallel lines with this special double-line pen. 
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pen or a regular ruling pen if they are 
straight lines as on many city maps. 

Rivers, lakes, coastlines and most 
other line work except roads and 
boundaries are drawn freehand. Riv- 
ers, in particular, require great skill 
on the draftsman’s part because they 
must be gradually and evenly tapered 
from the mouth to the headwaters of 
the stream. Boundaries are usually 
drawn by inking solid lines of the re- 
quired gauge and then scratching out 
gaps to create dot-dash patterns of 
various types. 

The final stage in the drafting is the 
application of the type for names of 
all kinds—cities and towns, rivers, 
mountains, altitudes, etc. — and the 
miscellaneous symbols for airports, 
campsites, mileage indicators, golf 
clubs and similar features. This is 
done by an operation usually referred 
to as “stickup” or “floating.” 


TYPE is placed on the map drawing by stick-up of adhesive-backed type (proofs). 


GIANT four-color presses turn out 4,000 to 5,000 sheets an hour. Each sheet con- 


EEO 
Rraaennitte 
esas 

‘Siren City 


Bay 


The type is set by conventional 
methods—linotype, monotype or hand 
setting—and proved on a very accu- 
rate Vandercook press which imprints 
the image on both sides of a thin sheet 
of acetate in perfect register. This en- 
sures maximum density of the inked 
image for good reproduction. After 
proving, the galleys of type are coated 
on the back with an opaque white 
pigment, then with a layer of pres- 
sure-sensitive wax and finally put 
down on sheets of glassine paper 
which keep the wax clean. 

To apply the type to the drawing, 
the draftsman cuts closely around 
each name or symbol with a sharp 
frisket knife, lifts it off the glassine 
and burnishes it down on the plastic. 
Before burnishing down it can be 
shifted readily to precise position. 
Curved names are produced by cut- 
ting between the letters leaving only a 


tains four or more maps, which are then cut apart, trimmed and machine folded. 
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narrow attachment at the top or bot- 
tom of the line, so that the name can 
be bent into the appropriate curvature 
along a river, for example. The white | 
backing on the proof automatically | 
blocks out any line such as a road, | 
river or boundary over which the | 
name may fall. | 

When all drafting and stick-up are 
finished, the drawing goes back to the 
Compilation Department, where every 
detail is checked against the first draft 
and changes in data occurring since 
the work started are incorporated. 
After the drawing is finally checked 
and approved, it is ready for repro- | 
duction. 

For this step, a negative reduced to 
reproduction scale is made on Cronar 
stable-base film. The lithographer, 
upon receipt of this negative, contacts 
it to glass, and all operations there- 
after are on this medium in order to 
ensure the best possible register of 
colors in printing. 

To reduce the description of the 
color-separation to its barest essen- 
tials, the lithographer makes three 
identical glass negatives. On each of 
these he paints out with opaque 
everything except the details that are 
to print in one of the three basic 
colors—dark blue, red and light blue. 
The fourth color, yellow, is prepared | 
at a later stage by drawing up on the: 
positive. Since our maps are printed 
by deep-etch offset lithography, the: 
three basic negatives are contacted to) 
positives, from which plates are made: 
for hand proving. Again the map com-- 
pilers are called upon to check the: 
accuracy of the lithographer’s work: 
before the final printing plates are? 
made for the production run. 

And so ends a year’s work, which iss 
the average time required to produce: 
the road map that motorists get free 
at their neighborhood gasoline station. 
They cost the distributor only a few: 
pennies each simply because of the 
millions of copies that are printed an- 
nually from each drawing. 


The Author 


Pau B. Lex, assistant to the presi- 
dent of General Drafting Co., Inc., 
Convent Station, New Jersey, is cur- 
rently in charge of all map work out 
side North America. In addition, h 
headed the firm’s editorial-researchi 
department for some ten years. He i 
also a member of General Drafting’ 
Board of Directors. } 
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DRAFTING ROOM installation of Fiberglas light panels at 
jockheed Aircraft Corporation’s Marietta, Georgia plant 
mas cut glare of new lights. Architect: Aeck & Associates. 


Glare Reduction 


Polarizing panels, plus increased light, 
Help reduce fatigue in drafting rooms 


HE AMOUNT of light available to the draftsman 
. working on the board has a substantial effect on 

both the speed and quality of his performance, 
as two articles in the September 1960 issue of Grapuic 
SCIENCE pointed out, and the facts are by now, very well 
locumented. Another, and unusual example of this was 
ecently brought to our attention. 

In the Marietta, Georgia plant of Lockheed Aircraft, 
ighting was increased from 65- to 150-foot candles last 
ear when the drafting and design departments were 
working overtime toward the completion of production 
lrawings for the Lockheed, 550-mph Jet Star utility 
ansport. 

Polarizing light panels were installed beneath the new 
0-watt fluorescent lamps. According to company engi- 
neers, the new fixtures “helped reduce fatigue” and the 
panels made possible a noticeable reduction in both direct 
nd reflected glare. 


DRAFTING Room LEAaps Way 


ACCORDING to Mr. J. S. Johnston, Jr., plant electrical 
engineer, “We were so pleased with the new panels 
hat we installed them in other areas in the plant, includ- 
ng our field service and training departments, and in a 
afeteria. The panels give us flexibility of operation, en- 
bling us to place draftsmen—in times of peak load—in 
ireas of the plant other than drafting rooms with full 
ssurance that lighting conditions will be satisfactory for 
lhe close work involved.” 
Architect for the Lockheed-Marietta building was Aeck 
« Associates; electrical engineer was Walter H. West & 
ssoc., and the fixtures manufacturer was Day-Brite 


Lighting, Inc. 
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Get the 


POINT 


you will with a 
BOSTON soinrer 


The new Boston Lead Pointer 
is designed with the designer 
in mind. You make your own 
desired point by simply adjust- 
ing the length of the lead using 
the lines on the top for measur- 
ing the length of lead. The 
Boston Lead Pointer can be 
used as a portable or in a fixed 
position . . . leads won’t break. 


Taper length- 
ens with | 
of ead set 


Disposable re- 

lls come pack- 
aged three to a 
box. 


CLEAN & QUICK 


REFILL CUPS 
Simply throw away 
theold. Drop in the 
new. No dirt... 
No mess. 


the NEW 


BOSTON -oinrer 


Cc. HOWARD HUNT PEN COMPANY 
CAMDEN 1, NEW JERSEY 
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RESTORATION: On the left (top) an old tracing, and the print (below), resulting from its direct use. On right, (above), 
the Vapo Filmtex master produced via the yellow Chromtex intermediate, from the same tracing. Improved quality of 
print made from new master is shown clearly in bottom photograph. 


L[ntermediate Procedures 


A series of shortcuts to increase print reproduction, 7 
developed by Controls Company of America and two major 
suppliers of drafting-reproduction materials, satisfy ; 
the day-to-day demands for both quality and quantity 


by Clem Czapinski 
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, “We need 100 high-quality prints 
{ this tracing, incorporating these 
ranges, and we need them fast!” is 
| common request being made of 
yafting-reproduction departments in 
bery industry, every day, throughout 
pe United States. But the problems 
bvolved in filling such requests are 
| any: to the chief engineer or head 


Wude (1) How to satisfy daily print 
quests, (2) Obtain better quality of 
pproduction, (3) Avoid the waste in 
Ranhours lost in redrawing old 
acings, and (4) Still turn out the 
pquired number of drawings on new 
rojects. 

| The solutions do not necessarily 
lappen overnight, as the following 
Kamples described by Clem Czapin- 
i, advertising manager of Control 
vitch Division of Controls Company 
tf America, 1420 Delmar Drive, Fol- 
oft, Pa., show. Here they required 
e combined efforts of three en- 
ineers, the Frederick Post Company 
656 Avondale Ave., Chicago 18, 
L.), and The Eugene Dietzgen Co. 
hicago 14, Ill.), and more than 
ree months time to develop and re- 


he basic materials finally arrived 
t, Czapinski reports, are Post's 200Y 
low Chromtex and Post's 208F 
apo Filmtex along with Dietzgen’s 
ensitized Mylar film. Responsible for 
e procedures were Pete Belopavlo- 
ich, assistant chief engineer, Paul 
eith, chief draftsman, and Wil- 
am Brettman, draftsman, of Con- 
ol Switch Division, Chicago, Illinois. 
he Division manufactures switches, 
pggle switches, indicator _ lights, 
itchlites and special assemblies for 
ilitary aircraft and missiles. 


UR PROBLEMS were the same 
/ as those of any engineering 
department, states Pete 
elopavlovich. “We had to transfer 
-vendor’s (or another plant’s) sepia 
rint onto our own tracing sheet and 
ypply a master drawing or rejuvenate 
ld, worn out tracings, or combine a 
hotograph with a master tracing— 
ut still cut down on our drafting 
yan hours. 

“We started by working on the use 
f Post’s 200Y yellow Chromtex as 
1 intermediate (reproduction). By 
rocessing the Chromtex with an 
iginal tracing and then making 
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TRANSFER AND CONSOLIDATION: Above, a paste-up of the yellow line inter- 

mediates of the vendor's tracing and the Control Switch Division’s tracing blank. The 

paste-up is reproduced, (below) on one master film transparency which is then used 

to produce high quality prints. Yellow intermediates, above, are Chromtex; film 
master, below, is Vapo Filmtex. 


prints we found the print-quality 
greatly improved. But, this was not 
to be the final answer.” 


TRANSFER PROBLEM SOLVED 


arRyING this intermediate pro- 
ce cess further, Paul Keith, chief 
draftsman, began experimenting with 
Posts (208F) Vapo Filmtex. By 
transferring the yellow intermediate 
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(Chromtex) to the Vapo Filmtex, and 
then pulling prints from this Vapo 
Filmtex master, we received far 
superior copies. The reason for this 
is that the yellow intermediate has a 
higher opacity factor and thus trans- 
fers only the principal lines of the 
drawing, doing away with any back- 
ground smudges. 

Because our division was relatively 
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§, Plestic button and snap ring ees Bay be 
purchased 
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PHOTO-TRACING COMPOSITE: A comparison of prints made directly from the master composite tracing (Mylar positive» 
and adhesive-back Mylar), left, and from the processed Vapo Filmtex master, right, again shows improved quality of print 
resulting from use of “intermediate.” It is suitable for customer use. Direct print, left, is suitable for in-factory use only. 


new we wanted to transfer many 
drawings from other plants to our 
own master Control Switch Division 
tracing sheets. The procedure we per- 
fected is as follows: We transfer both 
a blank tracing sheet and the original 
tracing to individual yellow  inter- 
mediates. Then we attach the yellow 
intermediate of the drawing to the 
yellow intermediate of the tracing 
blank with scotch tape and reproduce 
them on one Vapo Filmtex master. 
The result is a composite master 
tracing. This process reduced by two- 
thirds the drafting time ordinarily re- 
quired to provide such a composite. 


RESTORATION 


OSTLY DRAFTING man hours are 
C spent when an often used and 
discoloring tracings must be redrawn, 
Mr. Keith states. 

“By transposing the old tracing to 
the yellow intermediate, then trans- 
posing this to the Vapo Filmtex we 
not only obtain superior prints, but 
also a master drawing on which cor- 
rections and/or revisions can be made 
easily. The old tracing can be filed. 
Depending on how complex the draw- 
ing may have been, we save any- 
where from $40 to $70 in drafting 
costs and approximately 6-8 hours in 
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actual drafting man hours,” Keith 
concluded. 
Bill Brettman, draftsman, main- 


tained productivity figures of the de- 
partment during the development of 
the new process through a four month 
period this year. The results of his 
study show that production increased 
approximately 100% in the four 
months, mainly because new draw- 
ings of similar parts did not have to 
be made, and revisions could be done 
directly on the master Vapotex film. 

His figures show that the average 
output of drawings-per-man/8 hour- 
day, at the start of the period, was 
approximately 2.7 but by the end it 
had increased to 5.4 drawings per 
man/8 hour day. The industry stand- 
ard is approximately 2.9. 


Puoto-TRACING COMPOSITE 


HROUGH FURTHER DEVELOPMENT 
pte have also been able to pro- 
vide our sales department with prints 
of composite photo-tracings for cus- 
tomer proposals, Keith reports. In this 
case we make use of two Dietzgen 
products, Mylar Vandyke positive film 
(F230-2) and a sensitized adhesive- 
back Mylar film, (GF247CE-2). 

“First, a photograph is taken of 
the product in proper scale. The nega- 
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tive is transferred photographicall 
onto the Vandyke Mylar film pr 
ducing a clear tone positive imagé 
This film is then processed throug! 
the whiteprinter with a_ sheet 
gummed-back mylar sheet. The gur 
back material with the image i 
separated from the Mylar, trimme 
out to the approximate outline of th 
product and then applied to the bae'! 
of the master tracing. 

“Because prints developed from thi 
master composite tracing show up @ 
a shadowed or dark area they pro 
satisfactory for factory use only. F 
customer use, the Mylar composite i 
transferred to the yellow Chromte: 
which filters out all the discoloratiot 
and dark background. Then we dupl] 
cate on Vapo Filmtex to obtain’ 
master file composite. This prof 
the quality of our customer prints, di 
well as cuts processing costs 100%, 
Keith added. 

Thus by application of a materié 
that was used principally as an inte 
mediate to obtain better prints (or | 
an overlay in sales promotion mat 
rial), the Control Switch Divisior 
with the assistance of Post and Die 
gen, has been able to solve the pro 
lem of cutting costs, increasing pr 
ductivity, improving quality of prin 
and filling blueprint requests on tim 
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tomatic Lead Pencil 


No sharpening or lead pointing is 
d to be required when draftsmen 
6 the new Mark V “fine line” lead 
Ider. Developed by Alvin & Co., 
., 611 Palisado Ave., Windsor, 
bnn., the hexagonal unit has a fully- 
tomatic, push-button lead feed 
reech-loaded through top). Accord- 
2 to the manufacturer, it is especially 
ell suited for use with lettering 
ides or templates. Each lead holder 
mes supplied with six extra refill 
tds, available in nine degrees of lead 
rdness. Both standard (Mark V) 
d pocket models (Mark VP) are 
ered: both are moderately priced. 


ube-Type Files 


An Inter Lock File system, for ef- 
ient handling and storage of draw- 
gs, is being marketed by Pack Mfg. 
»., Logan Utah. Individual units, of 
erboard, have metal ends, require 
frames or shelves, and permit 
lor-coded indexing. Each tube can 
Id up to 30 drawings. 


New Products 


Continuous Tone Diazo 


Two products, both of which are 
designed to reproduce the quality of 
continuous tone photograph film posi- 
tives via diazo, have been announced 
by the Ozalid Division of General 
Aniline & Film Corp., Johnson City, 
N. Y. The first, Hi-Gloss Black Dry- 
photo (108DZ), will reproduce a film 
positive as a black, glossy photo- 
graphic print on white, plastic-coated 
stock. The material was originally de- 
signed for fast reproduction of aerial 
photographs, and in aerial mapping. 
Smooth and grainless, it can report- 
edly resolve more than 100 lines per 
mm. The company indicates that even 
the finest details in microimages can 
be reproduced with sharp clarity. It 
can be used with “screened” positives. 
The print is reported to stand up very 
well in handling and wear under field 
use. The Dryphoto can be used with 
automatic dodging equipment to pro- 
duce glossies directly from the 
dodged, continuous tone positive. Ap- 
plications would include the duplica- 
tion of Polaroid transparencies, and 
written material prepared on a high- 
quality tracing film or cloth, as well. 
For in-plant use, the firm indicates 
that positive prints of negatives can 
be obtained by using their reversal 
foil. Brochure on Dryphoto is avail- 
able. 

The second product announced by 
Ozalid is a Continuous Tone Film 
(111CTF) designed specifically to 
compete with photographic films in 
the copying of continuous tone nega- 
tives and positive originals. Chief ap- 
plication for the product is expected 
to. be the duplication of Polaroid 
transparencies for projection. In addi- 
tion, the film is expected to find uses 
in the audio-visual field: the material 
has the ability to duplicate the full 
colors of a color transparency in black 
and white, with good orthochromatic 
rendition of the color value of the 
original. 


is 


= (For additional information regarding the new products described here, 
contact the manufacturer directly. Complete addresses are included.) 
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Needle Cutters 

Tool kit consisting of a double- 
ended holder and six different sized 
needles has been developed by Griffin 
Mfg. Co., Inc., 1656 Ridge Road, East 
Webster, N. Y. The tools are said to 
be useful for ruling on negatives, for 
scratch board work, for plate making, 
and for litho engraving. 


Crow-Quill Pen 

A crow-quill pen whose point is 
held in a two-way threaded nib which 
can be reversed to protect both the 
user and the pen point is a new addi- 
tion to a DiCarlo line of pen points. 
Available from Craft & Hobby Co., 
Inc., 156 Forsythe St., S.W., Atlanta, 
Ga., the pen points are offered in fine 
and superfine sizes. A catalog, listing 
the crow-quill pen and others in the 
line is available. 


Liquid Developer 

A Kodalith liquid developer has 
been announced by Eastman Kodak 
Co., Rochester 4, N. Y., permitting in- 
darkroom mixing of developer solu- 
tions quickly, and eliminating both 
the time required to measure and mix 
powder developers, and the possibility 
of contamination. Containers, holding 
concentrates of both solutions “A” and 
“RB.” are said to make darkroom solu- 
tion preparation quick and clean. One 
two-gallon package will make 8 gal- 
lons of fully-mixed developer. 


ce 


Photo-Composing Machine 


A desk-top unit capable of produc- 
ing finished type proofs in multiple 
lines on either 35 mm. film or paper 
has been announced by VariTyper 
Corp., 720 Frelinghuysen Ave., New- 
ark 12, N. J. The Model 840 “Head- 
liner” is operated by means of simple 
character-dialing; exposure develop- 
ing, washing and fixing are automati- 
cally performed in 90 seconds. Fonts 
are available from 18- to 72 points. 


New Products 


Polyester Diazo Films; Diazo Paper for Interfiling 


Black and_ sepia polyester - base 
diazo films have been announced as 
suitable intermediates for the revision 
of drawings without changing the 
original. Films, Helios 517 (black) 
and Helios 517 were developed by 
Keuffel & Esser Co., Third and Adam 
Sts., Hoboken, N. J. In procedure, the 
films are printed in reverse, picking 
up the original copy; large deletions 
are made with a chemical eradicator, 
smaller ones with an abrasive eraser. 
For additions, the intermediate is 
turned over, so that copy is right- 
reading through the .003” base. Her- 
culene film drawing surface permits 
use of pencil or ink. The black line 
film image has good actinic opacity, 
and excellent visual contrast for draw- 
ing purposes; sepia is superior for re- 
production because of the higher ac- 
tinic opacity: 8% by 11-inch workshop 


trenew Olideline 70" 


oe 


- for new engineering convenience — 


The pace-setting GLIDELINE 
brought about the first major 
change in Drafting Machine 
design in 50 years. When eyee 
get GLIDELINE you get. 


¢ new drafting precision 

+ new drafting ease 

+ new drafting efficiency 

+ new drafting machine versatility 
Write today for our new 
4-page Bulletin 70 and 


the name of your near- 
est distributor. 


GLIDELINE 


CO Rasee O. FR. Al 
300 South Potomac Street, tive agha 


or write for 
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ALVIN’S FREE 
Template Catalog 


samples of each are available from 
the company. 

The new diazo paper announced by 
K&E is described as interfileable with 
brownprints. The Sepia (499) meets 
recently released Department of De- 
fense specifications which allow cer- 
tain diazo-coated papers as interfile- 
able intermediates in government con- 
tract work. (Previously, diazo inter- 
mediates were excluded because the 
coatings tended to “fade out” brown- 
prints when they were in juxtoposi- 
tion. Organizations involved who pos 
sessed only diazo copy facilities hag 
to send out their drawings for brown+ 
print intermediates.) Correction of the 
fade-out problem permits in-plant 
production of the intermediates, ac- 
cording to MIL-P-9853. Working size 
samples of the paper [Interfileable 
Sepia Paper (499) ] are available. 


Template 
Supply House 


“Quality At The Right Price” 


IMMEDIATE DELIVERY ON DRAFTING TEMPLATES OF ALL TYPES 
RAPID - DESIGN — TIMELY — DO - ALL — CASSELL, ETC: 


Electronics e Machine e Tool e Layout e Symbols e Architectural 
Utility e Specialized e Fixture e Structural e Lettering e Electrical 


CUSTOM DESIGNS MADE TO ORDER 


ASK YOUR LOCAL DEALER] ALVIN & COMPANY, INC.) 


Importers, Manufacturers and Distributors 
Windsor, Connecticut 

e Drawing Sets e Drafting Materials 

e Drafting Instruments Drawing Equipment 

e Designing Aids e Measuring Devices 
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The Book § helf 


fASIC GRAPHICAL KINEMATICS, by Harold B. Kep- 
ler, McGraw-Hill Book Company, Inc., New York, 
1960 ($6.00). 


INEMATICS is just one phase of the complex pro- 
cedure of machine design. But once the essential 
kinematics, the motions necessary to accomplish 

e objective of a machine, has been determined. the 

pmaining steps in design can proceed. If you are occasion- 

lly stuck and need a little help over a hurdle because 
jure rusty and out of practice or for some other reason, 
ou might find your answer in Kepler’s new, profusely 
lustrated textbook, BASIC GRAPHICAL KINEMATICS. 

The book stresses the graphical approach. Where pos- 

ble Kepler presents derivations and explanations graphic- 

lly; a reader can understand the material without know- 

g calculus. 

All the traditional topics of kinematics are dealt with: 

isplacements, velocities, accelerations, cams, gears, 

_ and belts. Separate chapters present the drafting 
chniques needed to solve kinematics problems graphic- 
ly, with vectors and vector equations, and with motion 
irves. 

The equivalent linkage concept is discussed to simplify 

ae analysis of many mechanisms that would otherwise 

wolve the troublesome Corioli’s law, and similarly to 
btain the acceleration of certain links. But Corioli is not 
ntirely neglected. Kepler offers a simplified explanation 
nd proof that should help solve other problems that 
ant be worked out by the equivalent linkage method. 
The chapter on kinematic drawing and displacements 

a special feature of the book. It familiarizes the reader 
ith the manipulation of skeleton drawings and with 
secified constructions and techniques that are used in 
ter chapters. It presents the drafting techniques and con- 
ructions involved in: (1) converting a working drawing 
ya kinematic skeleton drawing, and (2) the subsequent 
aalysis of this skeleton drawing. 

There is a wide selection of problems at the ends of the 

japters, completely dimensioned and easy to lay out, in 

ise youre interested in this kind of entertainment rather 


an in television westerns. I.W. 


Our 
New 
Address is 
Wilton Center 
Wilton, Conn. 
Phone: 
POrter 2-5564 


Graphic Science 
has moved to 


the country! 
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LOCKTITE 


is for 


finger 


comfort 


The man at the drawing board gently massaged the kinks out of his 
fingers ™ Watching hundreds of draftsmen and designers, architects 
and engineers go through the same motions, inspired us to develop 
the long-tapered, no-slip,functional grip in #9800SG Locktite Tel-A-Grade 
Lead Holders ™ We designed a gold-plated aluminum barrel with 
special serrations that give you smooth traction and blessed relief for 
your tired fingers m You'll like Locktite’s bull dog clutch and unique 
indicator which reveals the degree in use at a glance ™ Yes, you can 
buy cheaper lead holders ™ But none can match Locktite’s precision 
performance and its soothing comfort ™ Backed by a 2-year no-non- 
sense guarantee m If any part breaks in normal use, A.W.Faber will 
replace the entire holder without cost m Join the masters of your pro- 
fession m Buy Locktite today ™ Castell Drawing Leads #9030, identical 
in grade and quality with world-famous Castell drawing pencil ™ Usable 
in all standard holders, but perfect for Locktite Ml Draws perfectly on all 
surfaces, including Cronar and Mylar base films ™ 7B to 10H, and a 
kaleidoscope of colors @ 


A.W.FABER-CASTELL 


Pencil Co., Inc., Newark 3, N. J. 


Our Bicentennial year—1761-1961 
200 years of uninterrupted 
manufacturing experience. 


STELL DRAWING LEAD 9030 


PAS) 


Graphic Perspective 
(Continued from page 9) 


the Technical High School in Char- 
lottenburg—it had grown out of the 
Building Academy which was founded 
in 1799-the title “Doctor-Engineer” 
was bestowed for the first time in 
Germany. Machine-drawing as a sub- 
ject was already included in the cur- 
riculum in 1799. 

Many technicians and _ inventors 
who became famous were laymen. 
Many a carpenter became a manufac- 
turer of machines. Assistants gradu- 
ated to engineers. Werner von Sie- 
mens, for instance, the reformer of 
electro-technique and founder of the 
power-current industry, was an officer. 
His brother, Sir William, became 
without previously having been 
trained for it, a leading cable, heating 
and steel engineer. A memorial win- 
dow was put up for him in West- 
minster Abbey in London. His brother 
Friedrich, reformer of the glass in- 
dustry, a remarkable heating and il- 
lumination technician, and inventor 
of the crematorium-oven, used to be 
a ship’s boy and sailor. 


To Be Continued 


New Products 


Replacement Lamps 


The development of a new line of 
“Long-Life” mercury vapor quartz 
replacement lamps with universal 
terminals for whiteprint and blueprint 
machines has been announced by 
Copymation, Inc., 5650 North West- 
ern Ave., Chicago 45, Ill. Lamps, de- 
scribed as being “low-cost” replace- 
ments, are built to meet machine man- 
ufacturers’ specs, and fit units with 
the same wattage and voltage require- 
ments, 


Print Cutter 


A print cutter, developed by Supe- 
rior Blue Print Co., 1922 4th Ave., 
Seattle 1, Washington, for its own 
use, is now being placed on the mar- 
ket. Unit, designed to supply straight 
cuts and eliminate torn prints, has 
been found to also speed up the 
operation. In addition to other fea- 
tures, it is said to be effective in work- 
ing with the more expensive types of 
prints: vellum, tracing cloth and My- 
lar. It has a 46” capacity, and oper- 
ates either by foot or air-power. 


Vertical Camera 


A camera specifically designed fox 
use with the Ektalith and Gevaer' 
copy processes—as well as for usuas 
commercial and graphic arts need 
—has been announced by Lacey-Lue 
Products, Inc., 31 Central Ave., New’ 
ark 2, N. J. The “Vertical 14” may be 
adapted to use as a dark room 0 
galley camera. Among its features are 
an 18” by 24” useable area. Enlarge: 
ment/reduction capacity is 250 pe: 
cent; Wollensak lens. 


LUXO LAMPS 


PROVED 

ON THE 
DRAWING 
BOARDS 

OF THOUSANDS 
OF DRAFTSMEN 


— it 


FL-1 Lamp 
with 
adjustable 
F-Bracket 


Write now for our catalog. 
It’s free... 
and it’s important! 


You can’t fool a draftsman— 
especially on lighting. Good 
light is vital to his eyes... . 
accuracy and efficiency. That's 
why Luxo Lamps get the nod 
for drafting rooms from de- 
signers and engineers. 


Luxo Lamps can sweep 360° 
around a 72 foot diameter. 
A fingertip touch guides the 
fixture and the direction of 
its light as effortlessly as a 
wish. A_ brilliant system of 
spring balances locks it there 


Lamps are portable, flexible 
and dependable. 


If you have never used a Luxo 
Lamp, ask your supplier for a 
demonstration. You will 
. see the many features that 
i have made Luxo the pre- 
ferred lamp on the draw- 
ing board. 


Luxo Lamps are available 
Incandescent, 
cent, Combination and 
Magnifying models with 
adjustable brackets and 
bases for mounting any- 
where. 


in 


In modern colors. UL and 
CSA approved, 


LUXO LAMP CORP. 
‘PORT CHESTER, N. Y. 
San Francisco, Calif. 


never sag. Luxo 


Fluores- 


Montreal, Que. 
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ew Literature 


bulating Card Files and Supplies, 
brochure (No. LBV814), describing 
rage for tabulating cards and mag- 
tic tapes, is available from Reming- 
n Rand Div., Sperry Rand Corp., 
5 Park Ave., South, New York 10, 
-Y. In addition to the customary 
ttical tabulating card file, the bro- 
ure illustrates and describes the 
est in mechanized filing equipment, 
well as fire-proof insulated units. 
veral types of magnetic tape storage 
e also presented. 


Reader Specification Sheet 
orm No. DL-4), describing Re- 
rdak Film Reader, Model MPC-1, 
y be requested from Graphic Micro- 
Corp., 115 Liberty St., New York 
N. Y. This microfilm reader, a com- 
nion unit for Recordak Micro-File 
achines, allows viewing of either 
mm or 35mm film. Recordak is the 
istered trademark of Recordak 
rp., (Subs. of Eastman Kodak Co.) 
5 Madison Ave., New York 17, 
ae 


Il Point Pens Booklet (No. TF-BBP- 
1097.5]M), describing colored ball 
int pens that can be used with 
jermo -Fax copying machines, is 
ailable by writing to Minnesota Min- 
¢ and Manufacturing Co., St. Paul 6, 
inn. More than 150 ball point and 
juid graphite pens, made by over 50 
anufacturers, are listed and rated ac- 
rding to their ability to give clear, 
arp reproductions when used with 
e copying machine. 


icrofim Enlargement and Process- 
x, a brochure describing the Rolla- 
py Process, may be requested from 
i\drews Paper & Chemical Co., Inc., 
0. Box 528, 676 Northern Blvd., 
eat Neck, N. Y. Rollacopy is a 
w photographic enlargement pro- 
ss perfected by Ets. Bauchet & Co. 
France and introduced in the U. S. 
Andrews Paper and Chemical Co. 


Hacopy enlargement paper can be . 


mted in any overhead microfilm 
der or photographic enlarger. 


NUARY, 1961 


ENGINEERING DRAWING SERVICES 


Drafting — Reproduction — Microfilming — Technical Illustration — Consulting 


JAY BERGEN & ASSOCIATES 


Consultants 


Cost Reduction ¢ Value Analysis © Manufacturing Process 
Analysis © Engineering & Manufacturing Standards e 
Military Standards 


Microfilming & Data Retrieval ¢ Technical Information 
Services ® Design & Drafting © Simplified Drafting ¢ 
Engineering Procedures 


72 Pinewood Road, Stamford, Conn. 


WOodward 6-3359 


eae=Se nn nn ee 


RENDERINGS 


ARCHITECTURAL or MECHANICAL 
ALL MEDIA 
Write to 


SIDNEY SMITH ¢ DESIGN 
1147 EAST 54th STREET 


BROOKLYN 34, NEW YORK 
Tel: RN 3-3208—Late Evening 


ENGINEERING 
DRAWING SERVICES 

*A Special Ad Feature 
Independent organizations hav- 
ing services to offer local engi- 
neering department supervisors 
can take advantage of the re- 


duced rates given to regional 
services using this special sec- 
tion. $15.00 a column inch. 
For more information, write 
Advertising Department, 
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Wilton Center, Wilton, Conn. 


REPRODUCIBLE 
DIAZO HALFTONE MASTERS 


realistic blueprinting made 
possible 


@ ENGINEERING ASSEMBLIES 

®REPORT & PROPOSAL 
ILLUSTRATIONS 

@ PURCHASE PART DRAWINGS 

@ INSTRUCTION BULLETIN 
DRAWINGS 


Write to 


FOTOMASTERS 


Box 399, HICKSVILLE, N. Y. CAstle 1-6987 


EFFICIENT AND ECONOMICAL 


Drawing Services 


DRAFTING SERVICES COMPANY 
20-48 119TH STREET 
College Point 56, L. I., New York 
Telephone: Flushing 8-1932 


CLASSIFIED 


OPPORTUNITY FOR DRAFTSMEN 
AND ENGINEERS 


Act as agent part time representing 
known firm handling complete line of 
Engineering, Drafting & Surveying 
Instruments, Equipment and Supplies 
at attractive prices and commissions. 
Perform a service to yourself & your 
associates. Write Box 100, Graphic 
Science, Wilton Center, Wilton, Conn. 
for complete details. 


WANTED 
Drafting Inventions 


Organization desiring to manufacture 
and promote the sale of drafting 
equipment and supplies seeks inven- 
tors with saleable ideas in this field. 
Will buy outright or produce on roy- 
alty basis. Send details to Box 101, 
Graphic Science, Wilton Center, Wil- 
ton, Conn. 
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Calibrated adjustable curve drafting instruments. 
1-2" to 2'-0" long. Price $7 to $15 
More than 2000 now in use. 


O07 Ds &. 


2. 


Discussion of Automotive Body Draft- 
ing Standards 1960 (SP-176) and 
actual standards, ready for insertion 
in the Automotive Drafting Stand- 
ards Manual, have been published 
by the Society of Automotive Engi- 
neers, Inc., 485 Lexington Ave., New 
York 17, N. Y. Information regarding 
availability of these 1960 Standards 
may be requested from SAE. 


Microreproduction Filing System 
Brochure, describing Microtape—100- 
foot rolls of 16mm or 35mm positive 
microtext printed from negative rolls 
and having a pressure-sensitive ad- 
hesive laminated to the reverse side 
—is offered by Microtape Systems, 44 
Laura St., New Haven, Conn. For use, 
these rolls are cut into proper units 
and applied to an ordinary paper in- 
dex card. 


Microfilm Camera Spec. Sheet (No. 
F405, Rev. 1), presenting the Film-a- 
record Model 12, (Cat. No. F12), 
may be requested from Remington 
Rand, Div. of Sperry Rand Corp., 315 
Park Avenue South, New York 10, 
N. Y. This is a large, all-purpose ma- 
chine, designed for large-scale micro- 
filming with consistent accuracy and 
speed. 


New Literature 


Professional Lettering Catalog (9591- 
9-10M) presents the latest type faces 
and accessories for Varigraph Let- 
tering Instruments. An index of tem- 
plets is provided and the alphabet of 
each is shown. Prices of templets are 
included. The Catalog may be re- 
quested from Varigraph Co., Madison 
1, Wisconsin. 


Portable Drafting Equipment Bro- 
chure, describing the Ames Draft- 
Pak, may be obtained by writing to 
The O. A. Olson Mfg. Co., 712 Tenth 
St., Ames, Iowa. The. compact units 
are recommended both for students, 
and for professionals working at home 
or in the field. Draft-Pak includes 
tilt-up board with parallel plastic 
blade, and sectioned storage compart- 
ment. Prices are available separately. 


Precision Drafting Units Brochure 
(P 105 E 21.8.59 Jd), describing 
Kuhlmann adjustable drawing tables 
for industrial drafting rooms, may be 
requested from Unitech Corp., 50 
Colfax Ave., Clifton, N. J., distribu- 
tors for Franz Kuhlmann, K. G. in 
the U. S. Standard Kuhlmann preci- 
sion drafting machines are also de- 
scribed and illustrated. Price list may 
also be requested. 


: Gate, 


Microfilm Aperture Card Filing Bro} 
chure, tells the story of the part 
played by the Simplafind Automatic 
Filing Machine in the United States 
Army Signal Equipment Support 
Agency’s (USASESA) “Collapse ok 
Time and Space Program” at Ft 
Monmouth, N. J. The brochure is 
available on request to Wheeldex & 
Simpla Products, Inc., 1000 N. Divi! 
sion St., Peekskill, N. Y., manufac} 


Transfer Papers and Films Brochure 
(No. 21060-2), listing user applicas 
tions and prices for diffusion transfex 
photocopy papers and films may be 
obtained from Ampto, Inc., Subs. 03 
Anken Chemical & Film Corp., New) 
ton, N. J. Also briefly described are 
two photocopiers—the Ampto “Nine, 
for general office copying, and thé 
Ampto “14,” for the engineering de: 
partment. 


Vertical and Roll File Equipment i} 
catalogued in AIA File 35-H-32 now 
available from Plan Hold Corp., South! 
Calif. The 12-page publicas 
tion is effectively illustrated, showing 
construction details of binders, racks¢ 
stands, files and cabinets, and thei 
use in typical applications. An illus: 
trated price list is also included. 


Alvin and Company, Inc. 
Eastman Kodak Company 
A. W. Faber-Castell Pencil Co. 
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Advertising Index 
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GRAPHIC SCIENCE Advertising Representatives 
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(Code 203) POrter 2-5564. 
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New Kodagraph Contact Film, Estar Base, 
transforms old, soiled, or weak-lined drawings 
into top-quality intermediates which will stand 
up under punishment in print-making machines 
and on drafting boards. 


Bound to be a favorite in darkroom as well 
as drafting room, this new Kodagraph Con- 
tact Film lets you produce same-size inter- 
mediates with new convenience. Simply expose 
with low-cost paper negative (or film negative) 
in standard contact printer. Process with 
either paper or litho developer. Exceptionally 
wide latitude—in exposure and development 
—all but ends make-overs. 

See this new Kodagraph Film—and the 
others in the new Estar Base line: Kodagraph 
AutopositiveFilm; KodagraphProjectionFilm. 


Floor plan of the White House drawn in 1803 reproduced on new Koda- 
graph Contact Film, Estar Base. Original drawing in Library of Congress. 44 
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All combine reliable Kodak emulsions on the 
new Estar Base—highly translucent, durable, 
and dimensionally stable, with excellent matte 
surface on both sides for easy drafting. Avail- 
able in standard drawing sheet sizes and in 
rolls up to 52 inches wide. Call your local 
Kodagraph Dealer, or write Eastman Kodak 
Company, Graphic Reproduction ~~ | 

Division, Rochester 4, N. Y. | 


REPRODUCTION FILMS 


... for best line-for-line 
reproduction 
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LATEST WORD FROM MARS balance, with new positive finger grip, it’s the newest of many 
is the superb new Technico lead holder—with clear-view degree fine MARS drafting aids—all designed to make your work easier, 
indicator placed right at your fingertips. Contoured for perfect and to make it look better and reproduce better. 


Among the famous imported Mars drafting products are: the Mars-Technico push-button lead holders (with adjustable degree indicator* , with specific degree imprint , the economy model*);¥i 
Mars-Lumograph drawing leads*, 18 degrees, EXB to 9H; Mars-Lumograph drawing pencils, 19 degrees, EXEXB to 9H; Mars-Duralar pencils 


f I and leads for dratting on Mylar® -base drafting filmi 
—5 special degrees, K1 to K5; Mars-Duralar Technicos with adjustable Duralar degree indicator; Mars-Lumochrom colored drawing pencils, 24 shades. Also: Mars Pocket-Technico for field use; 
Mars pencil and lead sharpeners; Mars Non-Print pencils and leads; Mars-Duralar erasers. Mars products are available at better engineering and drafting material suppliers everywhere.. 
®T.M. for duPONT’s Polyester film. *Shown. 


the pencil thats as good as it looks ya AR & 


J.S. STAEDTLER INC. 
HACKENSACK, NEW JERSEY 


